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m m » 

^m) . Misi:^\^^x^ ^m^m^^^m\^^x-m^tmm^m7u\^fcmit. ^fc\ 

[#^#l^:5:iJ^i] 

G. Laurenczy et al^^ Inorg. Chem. 2000^, 39, 5083K— 5088H 

:^mmit. :^mMmm. ?^:isx-c^mmmmt(Du^mm^xmm^m^^^m 

2 

i^^m\^^x-mit^m^m7tir:5m7t:)7m^m^'r^^t^n&tjtL-xy^^^. 
[0004] 7^igpjo^Bj#e>ji. ii^^^Lfc^m. Tis^d) xm^ti^mm^m^m^ 
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[0005] ^mm(D-m^tmm(omyc:^mi-k. -^k(i) 




2 

[0006] ±iB#^^m^#:{*. -jis^(i) (cjsvNT. M7bmmm(Dm8m7€m^fci'im9 

[0007] *fc. _bia#ti^JS$g#:}*. — (c*5V^T. YjdSjgl^^:^^'. y^u^^^itm 

[0008] i^m^iimitmm(Dm7v:ffmn. ±mmm±mmi^t. umitmrnt. 7k 
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[0010] [|llla]^iJ£:?a^40'C. 7KmojE;t?5. 5MPa. ZLmitrnMCD^M. 5MPa<D^{4^ 
T-e. tKyK-4, 4'-i^^h=¥iX-2. 2*-t't:"yi;^/V-[(l. 2. 3, 4, 5. 6-77^)^:ar 

i^p^^/v-o-ifV-i— r/v]/i/7^^e7i=. (II) ^uit^:^-eM^b/c7k ^X(DiLmi\:.^m 

mic']7i^^x(Dr.m^tmm(Dm7vR!t^(D^~>:t-^<-mf)K tKyK-4, 4'-v^p< 

2*-lffyi;?/W[(l, 2, 3. 4, 5. 6- 17 ^)-^^i^-^^/^^^i^>'-W 

/u2/uT=^^Miimmm.xiikm\^. 4ox:xi2mmRft>\^tim^K^ ~mtmm<D 

[0012] :^^m(D-m^t^m(Dm7viijm^. ±^—wc^ii)xm^Mmm^m^i^(si 

[0013] ±m^m^m^m^^^ ^r. r\ r\ r\ r\ R%^<j;tm^T'^$ti.Tv ^^j&mr 
/i-^/umtit. ^(Dmmw^7!)n—6<Dmmj^xh^T^\-^/i^m(D:Lt^\^^\ m^it. 

^^/^S. ^^/vs. T^titvvs, :7'f^/vs. ^^iy/i^S. ^yy^tiiz'/u 

o ±iE^m^S^#:tCjoJt5R\ r\ k\ r\ R^)oXXm.^n. ^TPCffi^^ 

[0014] *fc. ±mmm^mmm^^\^^x. Mi-i^i^-^i^m^^MtLir^^ti^^x^^Ttmx 
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*>tL}i^<. #^^PS^$^^§^J<Ox4*^.eV^^S, Fe. Ru, OsO^SJStc^jCo, Rh, Ir 

[0015] ^fc. _hie##^m^#:iJ::i3V ^T. x\ X^(^-g-^^BB^^^L-Cf*. H'n^/l^, 

2-:3^iJ7>v?T5>', 1, 2-t?:7ai=/Wl, a-rciJr^-i/T^i/. 1, 2-v'i^n-.^f-^v? 
T^ly. 2, 2'-lft°yv?^. 4, 4'-v'p<h=ariX-2, 2*-}:f\i°Vi». 1. 10-:7zc-:^:/h^ 

y:/^;ds^tf e>ti^;e»s^ ttfiB^ii^o^^ia^i^o^*.. 2Mia^^;&5j;«9^*b<. 2, 
[0017] *fc. ±m^m^m^m-±. ±m^(i)xm^ti^h(ox*hMx\^^7tiK Md^mt 

L^Xn. mx.i-£. tKyK-2, 2'-tft:°yv?/V-[(l, 2, 3, 4, 5, 6- 77 ') — 

r/l']/V7"^!>^(II)^^i^:7/P:^ny^^4^, t:KyK-4, 4'-v^p<h^v' 
-2. 2*-t^^k°yi;^/W[(l, 2, 3, 4, 5, 6-77 ^)-^=^i^^^/l-^>'-^>'-l— T/^J/W 
•7^=^>A(II)-v.^^i^:7/^:^^y^^^l|g, Ti^T-2. 2*-tft:'y->:?/W-[(l, 2, 3, 4, 5. 6 

- 77 ^)--^=3f.^^^^;v^vif>'-i--r/v]7^7"^r>j^(n)^af--th:7/p;^py>^ Ti:^ 

T-4, 4'-i^p<h^v'-2, 2'-t^Vy>?/P-[(l. 2, 3, 4, 5. 6-77 ')--^dri^^5^/^-< 
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-[(1, 2. 3, 4, 5, 6-77^)— ^i^P«^/^-<>'-^^-l-^'/l']/^•7"-!>-^(II)-^^1^ 
yjU^vi])>-m^. 4'-v?P«h=¥v'-2. 2'-t^'t°yv?/W[(l, 2, 3. 4. 5, 

KyK-2, 2'-t't'!Jv?/W[(l, 2, 3, 4. 5. 6-t? ^)-^=ari^^^/^-<>'if^-l-H'/V' 
]/l,7^-^>A(II)v'h9:7/V;rnyjNr>^^g, kKyK-4, 4'-v?p«h^iy-2, 2'-l:ffc''yv^ 
/l^-CCl, 2, 3, 4, 5, 6-77®)— =^1^P«^/^-<^^rV-l-^/V']/^^— -^AClDxh^ 
:7/V:^a7jN->^^g, Ti^T-2, 2'-lft*'yi^/l^-[(l. 2, 3. 4, 5, 6-77 

->-2, 2'-fc-vyi;?/v-[(i, 2, 3, 4, 5, 6-7? ®)^=arf-p{^/v-<>'"e:/-i-'Y/i-] 

/Vx^!>i^(II)xh9:7/V;*-nyiN>:7^i^. 3j^/V-eh-2, 2'-tfl:°y-^^^ 2, 3, 4, 
5, 6- 77 ®) -^:aE^i^p«^/^^:/if (n) 'Th'7y/^:t^^^n^m.. 

4'— :^p{h^i>'-2, 2'-tft-yi;^/V— [(1, 2, 3, 4, 5, 6-77 =arihp« 

2, 3, 4, 5, 6-77®)— ^^-y-^^/^-O-ifV-l-^/^D/V-T^^e^-^dOSft 
fcKyK-4, 4'-i:^^h^->-2, 2*-t'fyi^/V-[(l, 2, 3. 4, 5, 6-7j^)^^ 
f /V] /Vt^-I^A (II) ^5^^:^. 2 * -W^^J/V-i (1 , 

2, 3, 4/5, 6-77®)— ^i^-^^/W-O-^V-l-Y/VD/l^X^l^AaD^:^, r^T 
-4. 4*-v?p<h^iX-2. 2'-t^'t°yi^/l— [(1, 2, 3. 4, 5, 6- tj ®) — v^i^^^/V-<^ 
r/V']/Vv":=:e7A(n)<5iti^:^. )i}^/Wh-2. 2'-lft:°yi^/V-[(l, 2, 3. 4, 5 

, 6-77^)-^^-y-^^/v^v-^>'-i— r/^]/v^^i5'A(ii)^9fe^*g, 7fc/wh-4, 4'- 

i^^h^v'-2, 2'-lft°yv?/V-[(l, 2, 3, 4, 5, Q- r,^)-^^•^::^^/V^^'^'\i^^-l- 
^;VV^T::=^^Mll)^mm.. tKyK-2. 2'-lft°ys?/W-[(l, 2, 3, 4, 5. 6-77')- 
^^'^:^^;^^^l^■^^y-l-'</vV^^=''yMll)^W^. tKyK-4, 4'-v?p<h=3rv^-2 
. 2'-t'fc°yv^yl— [(1, 2, 3, 4. 5. e-T?®)---^^-^^^*^/^^^^-^^/-!— r/i-]/vx= 

^J^ilDmmm.. T^T-2, 2'-lf^t°yv^/l— [(1, 2, 3, 4, 5, 6-77®) -^rf-^^/l^ 

^>^>'-l-^;V];Vy^^^Mli)mkm.. T^T-4, 4'-v?^h^v^-2, 2'-t^'t°yv^ 
/I— [(1. 2. 3. 4. 5. 6-77^)— =^i^7«5^/V-<i^if>-l-'l'/^]/l'7"-!^-^(n)i||^ 
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, 2, 3, 4, 5, 6-v^)-^^'^^'^/i^^:y-^>-i-'</^^']/i-T=-^j^(ii)^mm.. fcKy 
K-2, 2'-ift°!;v>/k-[(i, 2, 3, 4, 5. 6-77 >p<:/-i— r/^i/w-T^^e^^di)-^ 

^f-77V:;^ay>'^l^, fcKyK-4, 4'-i^p<h=¥^^-2, 2*-tff yi^/l^[(l, 2, 3, 4, 
5, 6-77^)-iy^V-W/l']/V7^=«j7A(ll)-^dri^>^/V3*-ay^'^;^ 2'- 
lfl:°y>>/k-[(l, 2, 3. 4. 5, 6-77^)-v'p<:/-l-^/V]/V7^:=i'>A(II)-^:ari^:7/V:;a- 
ny^-^i^, T^T-4, 4'-S>>«hdrV-2, 2'-1:f fc°yi^/V-[(l, 2, 3, 4, 5, 6-77^) 
— >p{>'-l--f/W]/l^c^^J?A(n)^^f-:7/V:^ny>'^:^, :iJ>>'Wh-2, 2*-ift''y^;^ 
2, 3, 4, 5, 6-77^)-i/p«>'-l— r/V]/l^=l5^A(ll)--^=^i^::7/V;^i3y>'^ 
4'-v^^h=¥i/-2, 2'-lft°yv?/l'-[(l, 2, 3, 4, 5, 6-77^)— >^ 
:/-i--r/^]/Wx^?>3.(ll)^^-y-:7/v:;^-ny:x^ii, fcKyK-2, 2'-lffc°y:^/^-[(l 
, 2. 3, 4, 5, 6-v^)-->^:^-l-^^^V^^^MU)mm^. tKyK-4, 4*-v^pih 
=¥^^-2, 2*-lft-yv^/W[(l, 2, 3. 4, 5, 6-r}^)-^^?il^-l-4^V-V\^=-^Mll) 
^mM. 2'-ft°yi^/V-[(l, 2, 3, 4, 5, 6- tj ^)-v';^>--l--l'/^]/V'7^ 

^!>i^(ll)i{t^it. 4*—:^^l>=3E^i/-2, 2'-lft:°yi;?/l^[(l, 2, 3, 4, 5, 6 

-77')— >^i/-W/^]/l^^«^A(II)«^ig, 7jN/Wh-2, 2'-lft:*yv?/V-[(l, 2 
, 3, 4, 5, 6-n^)—y^:y-i-4/i^l/i-y':=^^Mii)^m^.^/^^'^h-4, 4'-i^?^h 

=3rv--2, 2'-lft°yi^/V-[(l, 2, 3, 4. 5, 6- 77 ^)-iy^>'-l-'l'/l']/V7^— 
mmm.. l::KyK-2, 2*-l:ft°y>?/W[(l, 2, 3, 4, 5, 6-77 

:=^!>A(ii)!ig®^^g. tKyK-4, 4'— :^p«h=¥i/-2, 2'-trfyi^/i— [(1, 2. 3. 4, 5, 
6-v^)—>y^:^-i-4/i'V^=^^MiOmmm.. r^T-2, 2'-fc*b"yi^/v-[(i, 2 

, 3, 4, 5. 6-77^)-v^P<^/-l— r/V]/l--T:=^!5'i^(II)«lt^Ti5^T-4, 4'-v^^h=ar 
iy-2, 2'-\fli°Vi^/V-l(l, 2, 3. 4, 5, 6-77 

ll^fc^, 7}N/Wh-2, 2'-lfl:*yi^/W-[(l, 2. 3, 4, 5, 6-77 Y/H/Wt" 
73N/V-^h-4, 4*-e^p<h=ae-^--2. 2'-lft°yi;?/l— [(l, 2, 3, 4. 5 
, e-T?^)-^/^^^/-!-^^^]/^^^::^!^^^)!!^^. t:KyK-2, 2'-t^Vy v^^/P- [(1, 
2, 3, 4, 5, 6-77^)— :y^^-l-^/^]/^7":^e7A(ll)7"h77>'W:^n/}x->j^:^, tKyK 
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-4. 4'-v'p<hdr>'-2. 2'-Vt°yi^/P-[(l, 2, 3, 4, 5, 6- tj T/V] 
/Vx::ir>J^(II)7-}s^:7/V'i-07jNi^7mi^, T^T-2, 2'-tft°y-:^/l^[ (l, 2. 3. 4. 5. 

h^v^-2. 2'-t't:°!;v^/l— [(1, 2, 3, 4, 5, 6-77 r/^]/V7"-!>-^(II 
)7"h7:7/V':^n7}^e7^:^, 2'-lfk:*'!;i^/W-[(l, 2, 3, 4, 5. e-T?^)—^ 

, 2'-fc^Vyv^/i— [(1, 2, 3. 4, 5, ^-■n'')--y:^^^-\-^M)V^=.^Mll)'Ty'yy 

Ti^T-2, 2*-lfb''!J:;?/V-[(l, 2, 3, 4, 5, 6-7j ^)-^=ari^^^/^^>■^>'-l— T 
/Vl/VT^zn-^AdDM:^, :^iN/Wh-2, 2'-tft''y-:;^/l--[(l, 2, 3, 4, 5, 6-77^)- 

^^•^^^/]^^i^-^iy-i-4/u2/i^^^j>.oi)mmm.. tKUK-2. 2'-tft°yv?/i--[ 

(1, 2. 3. 4, 5, 6-T7^)^=¥i?->^/^^i/irV-l--r/^]/l^=e7j=K(ll)-^:3fi^:77V 
:^ny>'^, tKyK-4, 4'-S^p<h^i/-2, 2'-lffc:''ys;^/V- [(1, 2, 3, 4. 5, 6-77^) 

— ^=ar1^p<^/v-<v^rv-l— r/v]/i-7^^!^-^ (II) ^^m. m^^mif htl^o 

[0018] ±|B^^^B^^{*.'93J;t{i.:fi:i^:Organometalics 2002,21,2964^-29 
69M(^#:Seiji Ogo, Tsutomu Abura, and Yoshihito Watanabe)^# 

[0019] {mm^m^w^(Dm^:}^m) 

(DhVT^Tlil, 2. 3, 4, 5, 6-77^)--^=3{^i^-p<^/V-<>'irV-l--f'/V]/V7"^!:7A( 
ll)«iSti^±gi;ipH3. 807K<^«ET. 2, 2'-t't°yt:?>'^f^^$i3:6r^{cJ:o-C. TiJ^ 
r-2, 2'-tft''yi^/V— [(1, 2, 3, 4, 5, 6- tj -^i^7<^/^-<V•t>-l-^/^] 

;UT=^^M.{U)m.m^^n^^t^^X-^s4, 4'-i^;^h^i^-2, 2'-lft°y v^:/^f^>^ 
^■fr'5:i^t-J:oT. 4'-v>p<h^v'-2, 2'-lffc°yv^/W-[(l, 2, 3, 4, 5, 

6- 77 ^^-l-'1'/^]/l^^!^-^^ (II) a^i^^#6-ir35^-e^5„ 

(2)pH4. 0<^7K<^)#^^T^-*5V^T. ±fEOj;9{CUT#bttfcT:i^T-2, 2'-if\i'V 
i^/^-Lil. 2, 3, 4. 5. 6-77^)-^^1^7«^/V-<:/ifV-l-'l'/V]/V^— e'^dl)??^ 

^^i^s !ai^-^hy!>A^^'^ffi$-^5^tt-i«9. */wh-2, 2'-tft°yv^/^-[(i. 2, 

3, 4. 5, 6-77')— ^^i^^^^V-<>'-fe'V-l-^7V]/^7^r:^r>A(n)!l«@?m^^#^war 
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^■^^^'^/v^-^-^^-i-^/v] A (II) mmM.\z.mm± hy ^j^^i'^m $iir§r 

t^^Xy). 7J^7W^-4, 4'-v?^h:3^v'-2. 2'-tft°yv?/l--[(l, 2, 3, 4, 5. 6-77^)- 

[0020] *fc.pH8. 0(^;!KO#ftT^^l*5V^T.±iBOj;5^cL■r#^t^/cTi5^T-2, 2'-lf 
b-yi^^/l— [(1. 2, 3, 4, 5, 6-77^)-^=^^^^^/^^>'-^V-^-^/^]/^y--r^7A(II) 

iirSC:i:{cj;oX. tKyK-2. 2'-lf t°yi^7V-[(i, 2. 3. 4. 5. 6-77 ')— .^i?-^^ 

/v^vif (n) ^^1^:7/^:^^y ^;6s-e^, Ti^r 

-4. A'-i^:^V^iy-2, 2'-lft*'y-^7l^[(l. 2, 3, 4. 5. 6-7, °)— ^^ih^^/V-O- 

ay^^^hyi>i,^^^^$i^5-^tc:j;oT..kKyK-4, 4*-i;^^h:^r.>_2, 2'-lft:°y 
^^/V'-Ed. 2, 3, 4, 5. 6-77^)-^dE^i^^^/^-<>'^f>'-l-^^^]/l^-t>i,(II)^ 

(3) _htB(2) \^tmx^tiRm(Dmz.\'^. &j^^\^^^'\&f^^mmm:^m.m'r^:Lbh 

^l'a'^^o#ifeT{e:*5V>T. ±^^^£:^#o-n>^v\ ±IS#a^^ibTfi. A 

$b^c:pL<tt. ^dri^>', i^un^/VA, i^n/W--<>^if>', i;?^^^/!/^!— 

(4) ±iB(2) rag&bfcix^Sf*. mn. -'^o—2oox:(D^mp^(DKm^mr(:nt>fi 
^f)K B^\^<n-2o-ioox:<Dmmp%<DR}t^umx'noo *fc. ±m2)(DRft^ii 
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4 * 

[0022] ^mm(Dm7€Rjt^{^m\^^hti^±m^m^m^i^(D^mmi'i. ^^i^um^^ti^^ 
±mmm^m^mK i-i/ioo, oooumtti:^mxm\^^hn. m-^i^Kmys 

0-1/10. OOom^i:JfcS»-efflv^bt^^o 

[0023] ^fc. ±15-1^^(1) (Dmm^m^i^(Dmmiz.)s\,^x. mmi:>\^<n^<D^^m\^^ 
^m^it. ^(Dmrnmit. K!Z^mwx:h^iLmimmizMvxmM]ik±xhtiii 
m^um^^^j^^^HiK i-ioo^*<^^fflrt^-r5r^^sj;o0*Lv\ 

[0024] ^mm<Dmm<Dmj€:^mi^:3i^\^ ^x. ±mmm^m^i^t. nm^mmty^t^m 

[0025] :^mmmm(D^7c:^m-^. ~m^mm(D^!t>imvx^mi^fmm<D:^tE-^ 

n^mmt\^x\-i.7i<(7kmm:)^tnt. 7i^t7Ku^(Dmmt(DM^mm^^^mifhn^ 
o '^mm^mmti.xii^ 7i^isxxf7i^tmo't^^mmm<7)m,^mmxh'oxh. tk 

[0026] ±m7i^U^(DmmtVXit. m:^\t. i^^h^iy=^^^^. -T^h^tKn^^V^O 

0. FC-43. FC-70. FC-72. FC-75^(D:75'*^^?g'l4^jit ;^I^^t3^>-lrV^ 
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^^-t (&m(DR}t. :pK =6. 35,:^m<DR}t^:pK =10. 33) o 

1 2 
C02 + H20:j:iHC03-H-H*:i±C032-H-2H+ ••■ (2) 

[0028] yi^^tsmm^ ^;l*5v^■r«. iim<mmt7i^t(DR^.^7b^±m^ (2) (^si^i: 

t'r^m7cR}t^(Dmmf3:}£i^^^v.xmmirfii-£x\^ \ 
[0029] :^mmmm(Dm7i.ivmii. ±mmm^m^i^t=-mimmt7i^t^u^vx. 

r,m^t^m(Dm7i.Rjt^(DRf;{:.mmmmmir^:itt^^x^:6o 

, 2. 3, 4, 5, 6-n'')-^^'^;^^/}y^l^-^^y-l-^;u2^Vy'^^J>^(U)0.^mz,m 
m:-<hV<lt^(D^^pH^4^±, J;«90*L<}4pH^4-lOO^ISF«g-ef^j^$-^5C 

[0031] :^mm(Dj^m(Dr.m^mm<Dm7i:jfmi^. Jita^i^^jsig^*:^. -jo^^fb 

^m^.7Ki^^-^TSJ^;$-tirS^#oi^j^;c?a^^-90-200'C©|5|iii^i:bTfT:b 
tv^^s, 0^L<(i. -20-ioo'C<^^iai^^bT|liil-5o — ^'fki^i^t^jlTcSJ^;: 
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•• ■ . • 

[0032] iim<tmm(Dmyi.i^mj!)mTvtcwzLnhtirz. B^m(DmmRxf^^m^. 

. mii5L\.tcmm^mmm-iwmm'r^:Lt^xt^o 
[0033] &.±(DX^{z.^ :^mm(Dmm(D-mtmm<Dm7c:i3mi^. jlib— is^d) xm^ 
tl^mm^m^i^^m\^^^^tKXox. mm:d--D^mmmM^M(Dmm^m^x 

jfet). mm'^^^^^-mm^^-r^^Lta^x^^o 
[0034] ^T. mmmizx^:^mm^^himmz^m-r^:ibK ^^mi-x. :Lfhiz.mM^ti 

^■h(DX]~ifj:\^\ 

[0035] mMMl : 2'-lf t:°y v?/W[ (1, 2, 3. 4. 5, 6- 77 ^)^=3f-*^p{^/v^ 

r/V']/l--7"::^!>A (II) fii5t®?ig(^^M] 
hyTi5'T[(l, 2. 3, 4, 5, 6-77^)— =3p-»hp{5^/v^>.-^:/-l-^/l,]/Vv--t^J^(ii 

)fiiSt^:^496mg(l. 2mmol)(D7K^?^'100mLic, 2, 2'-t^~t°yv^>'187mg(l. 2 

mmoD^iPx.. ^a(cTl2NFrBl^#uyt„ C(7)J;5{-b-C#f3n/c^;^-w>>^?^^ 
^gJ^L. 2'-lft:-yi^/V^[(l. 2, 3, 4. 5, 6-ti^)-^^-^?^^^1^^>'-^^^ 

-l-^;vV^^^J-^ (ID a^l^^^#>i^5f5iUT#/c (i|X*90%) o #e>ttfc^fe 

Ti:7T-2, 2 >?/!--[ (1, 2, 3. 4, 5, 6- tj ^) 
V-l-^r/V'D/^T'^^^l^A (II) ^55£^±^"efe^^^^'H-NMR(D;S!l^(- J;<95t^LfCo iBiJ 

'H-NMR(D O at pD3. 8. p^tP^l!i3-(trimethylsilyl) propionic acid-2. 
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2, 3, 3-d sodium salt) 6 :2. 13 (s. 18H). 7. 88 (t, 2H). 8. 20(t, 2H)s 8 

4 

. 40 (d, 2H), 9. 16 (d, 2H)o 
[0036] C^ig#iJ2-l:tK!;K-2, 2'-lf t°yv?/^-[(l, 2, 3, 4, 5, 6- v^)-^^-^^'^^^ 

±iBi^ii^ioii^:^?fe{;ij;»9#e>Hfc. 2*-ift'Ui;^/i-[(i, 2. 3. 4 

, 5, 6-77^)-- ^=^1^P<^/^^i/-^V-l— f/^]/!^^— !^7A(II)^jft^Ji48. OrngOO. 
0mmol)O7K^?^(l0iiiL){C, ^a{--C@#:<^;!K^^k*!>^-^Wl>A4. Omg(10 

(^it^^^t^UT. ;dc-e?5fe?l^bfc^. m&^mir^^ti^. ±85-^^(1) -e^^tv 
S^a^JSIg^:-!?^^. ^tfeOl:KyK-2, 2'-lffc:'yi^/V-[(l. 2. 3, 4, 5, 6-77^) 
-^=ari^^^/^^:/^f :^-i-^/v]/W7^^e7A (11) hl}^/i^:tvi^^iy^/v:^>'mM&n 
fc(l|X^70%)o#6>ttfct>(D;e>Sl::KyK-2, 2'-trt:°yv?/l— [(1, 2, 3, 4, 5, 6-7?^ 
) -^^ifp<f^/V^:/if >'-l-'i'/V]/l'7^c:i«> A (II) hVy^l-ytr3^^>'y^jU:^:y^j&'^ 

^H-NMR(D rt|f|5^^3-(trimethylsilyl) propionic acid-2, 2, 3, 3-d 

2 4 

sodium salt) 6 :2. 14 (s, 18H), 7. 48 (t, 2H). 7. 93 (t, 2H), 8. 19 (d, 2H) 
, 8. 57(d, 2H),-7. 45(s)o 
[0037] [^iife^i)2-2:hKyK-2, 2'-tft:*yi^/V-[(l, 2. 3, 4, 5. 6-77 ^)-^^i^^^/^ 
^>'-^>'-l-^/w]/Vx^!5'A (II) ^df-i^:7/v:;^ny 

_htB^ii^!jl(^«;^&(-J:'9#^ttfcT:^T-2. 2'-lf l:°ys:^/V-[(l, 2, 3, 4. 
5, 6-7^®)-^^i^p<^/^^^^■^f>'-l-'1'/^]/^7^^l>A(II)^$i^^i&53. 3mg(0. Im 
mol) ^S^|^-t-hy!>^680mg (lOmmol) t^. mm^X7i<.15niUZ.mmVfcmmc 

. 0. iM7KE^'fb^hy!>^^»uT. pH8. otf^^x^i::mm^fco '^mmm^To 

"CtL^XSO^mBWl^fc^^. '^U(D-^^-^-7/U:tV2V:ym-rh])'>J^16. 8mg(0. im 
inol)^t^7^mm4mHzM:k.f:io C:<^J;5i-LT#^tl./c(*ff mbfc)M^^x ^tS'J 
7K^5fe•^^t^•fr•r. -tlE-^^(l)-t?^$tT.5#a^Ji^#:T-feS. t:KyK-2. 
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2'-tfeyi;?/w[(i. 2, 3. 4, 5, 6-77*)— ^i^-p<^/i^^>'-^^^-i--r/w]/i^7"=!> 

U'k°yv?/l— [(1. 2, 3. 4. 5, 6-77^)-^=^i^^^/^'^>'^^>'-l-^^^]^^7^-!>-^(I 
^H-NMR(D O. rtg|5^2i3-(trimethylsilyl) propionic acid-2, 2. 3, 3-d 

2 4 

sodixim salt) 5 :2. 14 (s, 18H). 7. 48 (t, 2H). 7. 93 (t, 2H). 8; 19 (d, 2H) 
,8. 57(d. 2H),-7. 45(s)o 
[O038] mmm2-3:\lVVh'-2. 2'-lft''yi^/V-[(l, 2, 3, 4, 5. 6- tj ^)-^=¥i?-^^/l' 

-<^^-irv-i-Y/^]/V7^^'>i. (II) mmm.cDmm'} 
±mmmmi<Dmm:^m^xmhtifcT^T-2, 2'-t^t:"'yv^/w[(i, 2,-3, 4. 

5, 6-r7^)--^=^i^P<^/V-<>'-^>'-l--r/^]/^X=!^7^(II)?if{t^i^5. 32mg(9. 97 
mmoDi:. mm±h])^M>6. 64mg(97. 6mmol) i:^T/V=fV#H^Tl:\ ^?a<D 

)T•^$tI^^m^Jlll^^^^T♦*)5. tKyK-2, 2'-ift"yi^/wC(i, 2, 3. 4, 5. e- 

77 *)-— ^^i^p<^/^-<vif >--i— i'/v]/v-T-'^^ (II) «^:^o1g•fe^^^;0s#b^^/c 

o ±^^mm}bK tKyK-2, 2'-tft°yv?/v-[(i, 2, 3, 4, 5, e-Tj^)— ^^-y-^ 

^/V'0'-^>'-l-^/V]/Vx=!j7A (II) m.^^X-h^^ti-t. ^H-NMR(Dm^i^^^ 
^H-NMR(D O. rtg|3ll2p3-(trimethylsilyl) propionic acid-2, 2, 3, 3-d 

2 4 

sodium salt) 5 :2. 14 (s, 18H), 7. 48 (t, 2H). 7. 93 (t, 2H). 8. 19 (d, 2 
H).8. 57 (d, 2H).-7. 45 (s) 
ClliSM3:2}^/Wh-2, 2'-f'fyi;?/V-C(l, 2, 3, 4, 5, 6- tj ^) ^^i^7<^/V-< 

>ifv-i— r/v]/i-x::^!>-A (II) i^e^moi!^] 
mmmio:>mm.-^m\^^m%hthtz.T^T-2, 2'-ift'y>^/p-[(i, 2. 3. 4. 5, e 

-rj^)—^=3r-y-p«^/V^>'if>'-l-^/V']/V^-i^ A (11)^^:^53. 3mg(0. Immol 
mm-i-hV'^J>.2. 72g(40mmol)a:^. ^?a^C*5V^T. 7K20mL(e:^^if L/ctK^ 
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h-2, 2'-tft°yi;^/l— [(1, 2, 3, 4, 5. 6-77^)— ^^f-pi^/l'-O'ifV-l— T/^D/l- 
■r::^!>A(II)!ltmi|^^#fc(JDl^50%)o #^4x;^c^>c^;dS. 2'-l:*fc:°yv? 
2, 3, 4. 5, 6-r7^)-^^i^^^/l^-<V■€^-l— 

'H-NMR(CDC13, tetrametylsilane) 5 :2. 10 (s, 18H), 7. 67 (t, 

2H). 7. 79 (s, IH). 8. 16 (t, 2H). 9. 14 (d, 2H) 

KDmrn^mi^x^nhnfc, ±fB— is^ (d xm^iv:hmm^m^i^t\^x(D\ivv 

K-2, 2*-lfb:-yi;>/W[(l. 2, 3, 4, 5, 6-77 ^)-^dr1^^^/^-<:^-^>'-l->J'/^]/^ 
7"::^!>i^(II)^y:7/^:e-^^iS?i^;^/^JJ^^/^^glO. 0mg(17. 6mmol) %^JP;t, -^>fk 
;^^#ia^Ts ^?a-r-3NFrBlit#bfCo itl.(Cj;t9. 7}^/W^-2, 2'-lft°yv?/V-[(l 
, 2, 3. 4, 5, 6-77^)--^=3fi^p<^/P-<:xif>'-l--r/k]/V7"::ir>i,(n)hi;:7/V'::rn^ 

iS^>';^/P7j>:x^it, T^T-2, 2'-ifb:°ye;?/v-[(i, 2, 3, 4, 5, 6-77^)-^:3rf-p{^ 

:^/U-^h-2, 2'-t't°yi^/l— [(1, 2, 3. 4, 5, 6-v^)-^'^'^^'^/^^>'-if^^-l- 
^jvyi^:=.^MTl) hy:7/^:^np{i$^V;^/^7jN>'^ig(DlH-NMR(CDC13. 
2ptetrametylsilane) 5 :2. 10 (s, 18H). 7. 67 (t, 2H) . 7. 79 (s. IH). 8. 16 ( 
t. 2H). 9. 14 (d, 2H) 

Ti^T-2, 2'-bft°yi;?/l— [(1, 2, 3, 4, 5, Q-r)^^^^:^^;v^-^'^>-l-^ 
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/l-]/l^7^^!j7A(II)hy:7/V::*-n^t$^>';:^yV7jNVi^ig(DlH-NMR(D O at pD3. 8. 

• » 2 

P^$P^2p 3— (trimethylsilyl) propionic acid— 2, 2, 3, 3— d sodium salt) 

4 

6 :2. 13(s, 18H). 7. 88 (t. 2H). 8. 20 (t, 2H). 8. 40 (d, 2H). 9. 16 (d, 2 
H)„ 

[0039] :^mmm(DX^i^. fcKyK-2. 2'-ft:"yv?/i— cd. 2, 3, 4, 5. 6-7? ^)-^=¥i^^ 

[0040] C^iiF[)5:tKyK-4, 4'-v'^h=ari/-2, 2'-t^Vy v^/V-[ (1. 2, 3, 4. 5. 

— ^^i^^^/^-<>^-^V-l— r/k]/V7^:=^e7A (II) «St^:^<DiiM*D J;!/ - ^{b^**^ 

/V-[(l, 2, 3. 4, 5, 6-77^)— =ar1^P«^/^-<>'-^f>'-l— l'/V]/^7"^l>i^(II)ift^ 
4^20. Ommol^. 25mlOjE::^^^«t>T'20mlO7K(C^^Ufc(pH5. 0)„ SJ^?lK(D 
Um^40X:iZ±^^^,mm^~m^\:.^m(2. 5MPa)^7k^(5. 5MPa)S^fflV^ 
T70NFFBl;!jnJEbfc„ J3E;0^:^^jgt{J:Mbfc#. mm^mm^Uiz.M^l.f^(pH2. 
5)o !l^^01|3l4}i^H-NMR(D O. rt^P^Sp 3- (trimethylsilyl) propionic aci 

2 

d-2, 2, 3, 3-d sodium salt) <^a!j^lCj;oT^SUfCo 

4 

[0041] 40*0. 70^F^S^&^^c:joV^T. r^r-4, 4'-v?^b=¥v'-2, 2'-ift°yi;'/wC(i 
, 2. 3, 4, 5, 6-77®)-^^ih7«^/V-<>'-feV-l-d'/V]/V^=!>i^(II)^^:^{;iJ;o 

TMi^$t^fc7K'4'-e<DM7t;i^i^?<^i5^-->-:^--^^'--ic(TONs)fi. 55IHl-t:$?«9. 
T-2, 2'-lffc:°y>^/l— [(1, 2. 3, 4, 5, 6- 77 ^) — 

o 

[0042] -T'^e*:?-^. T^T-4, 4'-v?^h=^v'-2, 2'-t^^t°yv?/V-[ (l. 2, 3, 4, 5, 6- 77 ') 
[0043] bfc^^oT. 4' ->^?^h^'^-2, 2'-lf fc'y v^/V-[ (1, 2. 3, 4. 5, 6-77^ 
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2'-\f\i°Vi^/U-[(l. 2, 3, 4*. 5, 6-77 ^Srih^^/V-O-if^-l 

[0044] mmRm<D^m-i^ Rmmm. Rft^m.m. 7i^m(DEt:fji3xx/iim^t}km(Di£ti 

[0045] miai-i. K!t^Um40X:, 7km<DEE:h5. 5MPa. Iim^t^m(D^tl2. 5MPa<7) 

^{^T-t?. tKyK-4. 4'— :^^hd^iy-2, 2'-tffc'Ui;?7V'-[(i. 2. 3, 4. 5, e-r? 

[0047] M7i.RJt-<DmR}t-. i-?fc*r>*>^ iaib{C^bfci^?a-e(7)i5'— 

^S5tei-§^J^?^*v60'C. pH2. 4<D^#T-e. 7K't'te:*5V^TtKyK-4, 4*-i;^p<h^ 
i>^-2, 2'-lft'y>?/V-[(l, 2. 3, 4, 5, 6-77')— drf-p{^/^-<i/irV-l-^/V] 

[0048] !x.jt^mihmm'^. 90%&.±(Dmm7im^u :^m^xx^r.m^\:.^mi!)^±m\^fz 

[0049] — Hrc;:?amo°CT'l2l^rNgH^&$iirfc0#.-^-e(^i57-^;^-x^-^«, tR^o 

^^X(Dr,mtl^0<Dm7i.R}$;(Di^—>:t—^<—my!)^. tKyK-4, 4'-i;^p{h:^i/ 
-2, 2'-t'fyv^/l— [(1, 2. 3, 4, 5. 6-n^)-^^-f-?^'f-/\y-<>if-^-l-4>'l^2/> 



o 
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[0050] :i(Dx^ic. :^mmmi^^y^^x. mm^\:^thfc^m^i^Tx\ im'^(OT^T-A, 

4'-v>P<h^i/-2, 2'-lft°yv>/l^[(l, 2, 3, 4, 5, 6- rj ^) ^^rifp^^y^-O-irV 

o 

[0052] si±(Dtm. :^mm<DiLm^t^m(Dm7c:^m (ur ^^mm(Dm7ti:^^] ^5) 

o 

[0053] ;2|s:^0Jco3l5c::^fe}*. ±m^-m^m^i^t. nm^t^mt. tK^^^^U/c 

^s^&s±i!)^r.m^mmt7kt(DRm^x.'omm7i^m^:tiy (hco3~) t^j:^:^K pH6 

[0054] ;4s:^pj(^il^:>^&{i. -^{b^^^t. tK^^^-^ut-^ 
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« ■ 

(D^mmm^x-i-^fj:<. mm:^^^^^:^h:^£7^^x\ -mitmm^wMMTc^^zt 
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